Hyperbolic variational equations are discussed and their existence and uniqueness of weak solution is established over in the last six decades. In this paper the hyperbolic equations (strong formula) can be transformed into a Hyperbolic variational equations. In this research, we propose a time-space discretization to show the existence and uniqueness of the discrete solution and how we apply it in the transport problem. The proposed approach stands on a discrete L ∞ -stability property with respect to the right-hand side and the boundary conditions of our problem which has been proposed. Furthermore the numerical example is given for the pollution in the smooth fluid as water and we have taken the pollution of the water in the west of Algeria as an example.
Introduction
The construction of a numerical model consists of two distinct stages: the first is to establish a system of equations and strongly coupled nonlinear governing the behavior of continuous phenomena.
In the late 40's methods of grid points were used to model the universally large-scale atmospheric flow. During recent years, alternative methods have been used, one of these methods is the finite element method finis. In this paper, we present the main tools for implementations of the method more generally belong to family of Galerkin methods. These are commonly used instead of the finite difference method (considered too simplistic) to treat horizontal and vertical fields in the models.
Galerkin methods, which can solve numerically systems of equations and inequalities PDE (see ref. [1, 2] ) do not directly use the field values at the points of a grid, but are use of series expansions of functions appropriately chosen, so as to reduce the resolution of a system of ordinary differential equations. There are two types of methods within this process: the finite element method for which the functions are zero, except for a small area where they are equal to the low-order polynomials, and the spectral method in which the functions are the functions of a spatial operator defined on the entire work area.
The finite element method is one of the tools of applied mathematics. It is put in place, using principles inherited from the variational formulation or weak formulation, a discrete mathematical algorithm for finding an approximate solution of a free boundary problem (see [3] [4] [5] [6] [7] ). It speaks Dirichlet conditions (values at the edges) or Neumann data. The finite element method is different than the spectral method because it is not comprehensive, but rather determined by local values. However, it is distinct approximations the function is defined over the entire region and not just the discrete points (see [2] ).
The outline of the paper is as follows. In Section 2, we lay down some notations and assumptions needed through out the paper. Moreover, we study a priory estimates of the semi-discrete and prove the stability analysis of finite element for Hyperbolic equation (HE). In Section 3, we associate with the discrete HE problem a main theorem and use that in proving the existence of unique discrete solution. Finally, in Section 5, we applied this method to the equation of transport and its application in the certain pollutants, where the numerical example is given for the pollution in the smooth fluid as water and we have taken the pollution of the water in the west of Algeria as an example.
The Discrete Problem
The finite element method is a special case of the variational approximation method, also called the method of Rayleigh-Ritz or Galerkin approach which allows the solution u as follows. We construct a subspace of finite-dimensional space , then we define the approximate solution h of the solution as the solution to the following problem: Find solution of 
The Space Discretization
We defined the following space:
we have
Existence and Uniqueness of the Solution
We have
we can set
We set
We can write (13)
We suppose
Using the inequality of young
we can write
By Using the inequality of Cauchy Schwarz which reflects the stability of the energy of the system.
The Time Discretization
The time discretization of the finite element methods introduced in the previous section can be done either by finite differences or by finite elements. If we choose a finite difference scheme implicit, both methods are unconditionally stable.
For example, using the implicit Euler method for the time discretization of the problem (3.7). The problem can be written, for all : find 
Summing from to , we find, for
In particular, we can conclude that
The diagram is clear, however, subject to a stability condition: for example, in the case of the Euler method, the stability condition is This restriction is not as severe as in the case of equation parabolic equation. this is particularly why the explicit schemes are used in the approximation of hyperbolic equation.
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Matrix Form
A thorough analysis of the stability and convergence properties of the discontinuous Galerkin method can be found in Thomee (1984) , Eriksson, Johnson and Thornee (1985) (see also Dupont (1982) ). Let us just recall that the method is formally of order at the nodal points tn, and of order
We can write
and we have 
with C: concentration of pollutant (mg/L); U: flow velocity (m/s); for the application of our model, we chose the site of Wadi EL Meleh (in the west of Algeria).
The watershed of Oued El Maleh is located in the north part of the country in wilaya Ain Témouchent. It is characterized by a Mediterranean climate arid to semiarid with hot influences the Sahara to the south and cold north and east.
This area is known by low rainfall with an average inter-annual 300 mm/year.
The study watershed is located in north-western Algeria is approximately (1 9 and 1 2 ) and between longitude ( and 35 ) latitude.
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Problematic
Equation (28) is a hyperbolic equation, then it would be wise to use a semi-explicit scheme time discretization. We will use the finite element method for discontinuous Galerkin spatial discretization.
The assumptions are: *The velocity is constant and independent of time; *The density of the pollutant is equal to that of water; *The pollutant concentrations depend only on time and distance; *Knowledge of initial conditions and boundary conditions.
The Initial Condition
Considering that the concentrations are zero regardless of the distance downstream of the sampling point. pollutant treated to avoid that other phenomenon outweighs the transportation for the calculus of quasi-stationary state for the simulation of the pollutions concentration for each gaseous. The proposed discretization stands on a discrete L  -stability property with respect to the right-hand side and the boundary conditions of our problem which was proposed. Furthermore the numerical application in certain gaseous for our discretization is given and deficient. A future work, we will complete of this research and we will be devoted to the computation and comparison between our discretization and an economic societies data.
Read initial data from the file container (The data are from the original collection of 16 November 2009 to 08: 35 h).
Matrices are calculated discretization of the array formula defined before  
.
n n A tUB C AC    
The result was a system of equations to be solved, where is the forecast (the unknown). 
